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PURPOSE: To widen a range capable of high speed 
access like a page mode. 
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precisely. 
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3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The memory cell which consisted of memory cells arranged in the shape of a matrix 
The digit line pair which transmits the data which were connected to each train and read from 
the memory cell The precharge circuit which precharges each digit line The sense amplifier 
which is activated by the sense amplifier activation line and carries out the differential amplifier 
of the data on a digit line The column decoder / selector which transmits the data by which had 
answered the gate control signal, and shifted and the differential amplifier was carried out with 
that sense amplifier to a data bus after transmitting data to a data bus through a column 
decoder / selector, until it is dynamic RAM equipment equipped with the above, and each above- 
mentioned sense amplifier activation line has specification of a new line address — a sense 
amplifier — an active state — maintaining — the above — it is characterized by the 
specification line above-mentioned precharge circuit of a new line address precharging a digit 
line 

[Claim 2] the above — the dynamic RAM equipment according to claim 1 which changes; the 
train address and reads data from the sense amplifier of an active state to a data bus one by 
one before there is specification of a new line address 

[Claim 3] The above-mentioned memory cell array is dynamic RAM equipment according to claim 
1 with which the memory cell array which are prepared and was specified by the block decoder 
becomes accessible. [ two or more ] 

[Claim 4] The above-mentioned block decoder is dynamic RAM equipment according to claim 3 
which can choose two or more memory cell arrays by the external-control signal in addition to 
the address signal which chooses a memory cell. 

[Claim 5] The above-mentioned memory cell array is dynamic RAM equipment according to claim 
1 which holds the data of the memory cell which has the register made [ the line address at the 
time of a refreshment start ] to ****, and is specified by the line address of this register after a 
refreshment end to a sense amplifier. 

[Claim 6] The 1st section where, as for each digit line, the memory cell was, connected at least, 
and the 2nd section where the sense amplifier was connected, Have the 3rd section where other 
memory cells were connected, and the 1st separation circuit intervenes between the 1st section 
and the 2nd section. After the 2nd separation circuit's intervening between the 2nd section and 
the 3rd section and transmitting data to a data bus from a sense amplifier, Dynamic RAM 
equipment according to claim 1 which will precharge the 1st section and the 3rd section by the 
time a new line address is supplied, and precharges the 2nd section after supply of a new line 
address. 

[Claim 7] Dynamic RAM equipment according to claim 1 by which the sense amplifier for 
refreshment used at the time of refreshment is connected to each digit line. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to rapid access-ization of DRAM about a 

dynamic RAM (henceforth DRAM). 

[0002] 

[Description of the Prior Art] The conventional DRAM which consisted of memory cell arrays of 
four megabits is shown in drawing 13 . The conventional DRAM is making refreshment the data 
bit currently held periodically by the control circuit 541, and when the memory cell array 
refreshed at once is made into 1 block, it is quadrisected and refreshed for 4-megabit DRAM. 
Since each block is 256 lines about 4000 bits, if 1024 refreshment is performed per 4 K bits, 
refreshment of all bits will complete it 4-megabit DRAM The memory cell array 500,510,520,530 
of 4000 bit x256 line, The low decoder 501,51 1,521,531 of each memory cell arrays 500-530, The 
sense amplifier 502,512,522,532 refreshed for each memory cell arrays 500-530, The column 
decoder 503,513,523,533 of each memory cell arrays 500-530, and the block decoder 540 which 
performs selection of the memory cell arrays 500-530, It consists of refreshment R/W control 
541 which generates a timing signal required for read-out / writing / refreshment 
[0003] The circuit of the sense amplifier 503 connected to one pair of digit line DLP in each 
memory cell array and the column decoder 504 and the signal wave form of each main contacts 
are shown in drawing 14 and drawing 15 . The digit line pair DLP (D, CD) serves as the same 
level before access, a sense amplifier is activated after an access start (time t1), SAN serves as 
[ SAP ] GND level at power supply level, and the digit lines D and CD drive according to the cell 
data on a word line W0. Then, if YSW serves as power supply level (time t2), the data of the digit 
lines D and CD will be transmitted to data bus I/O and I/O. After an access end, SAP, SAN, D, 
and D are set to the same level, and are deactivated. 

[0004] Operation at the time of refreshment is the same as that of above-mentioned read-out 
operation and abbreviation, and the data read on the digit line pair DLP are amplified with a 
sense amplifier 504, and are written in the again same memory cell. 
[0005] 

[Problem(s) to be Solved by the Invention] Although the conventional DRAM has the high-speed 
access mode like a page mode and static column mode, the rapid access is effective only to the 
data in the this activated sense amplifier, when it is activated with a sense amplifier, even if the 
data of all memory cell arrays which the word line started and were connected to this word line 
were read. Once access is completed, when it is not held but a degree is accessed, it is 
necessary to begin the data of a sense amplifier from selection of a word line again. And with 
increase of the capacity of DRAM, all sense amplifiers are not activated at once and, in the case 
of 4-megabit DRAM, only one fourth of the sense amplifiers of the whole are activated. 
Therefore, it is restricted to the data which the sense amplifier of 1/the 4 holds that it can 
access with the high-speed access mode like a page mode and static column mode. If the 
example of drawing 13 explains, when the sense amplifier 502 is activated, the remaining sense 
amplifiers 512,522,532 will be non-active states, and will not hold data. Moreover, since a block 
address is inputted as a part of row address signal, it cannot choose the memory cell arrays 



500-530 by the column address decoder 503. Therefore, rapid access will not be made even if 
the sense amplifier 502,512,522,532 holds data. 

[0006] As explained above, in the conventional example, rapid access had the fault that it was 
restricted to any one of two or more memory cell arrays 500-530, and the rapid access to the . 
data currently held at DRAM had a limit. 
[0007] 

[Means for Solving the Problem] The memory cell which consisted of memory cells by which the 
summary of this invention has been arranged in the shape of a matrix, The digit line pair which 
transmits the data which were connected to each train and read from the memory cell. The 
precharge circuit which precharges each digit line, and the sense amplifier which is activated by 
the sense amplifier activation line and carries out the differential amplifier of the data on a digit 
line, In dynamic RAM equipment equipped with the column decoder / selector which transmits 
the data by which had answered the gate control signal, and shifted and the differential amplifier 
was carried out with that sense amplifier to a data bus A sense amplifier is maintained to an 
active state until each above-mentioned sense amplifier activation line has specification of a 
new line address, after transmitting data to a data bus through a column decoder / selector, the 
above — the specification line above-mentioned precharge circuit of a new line address is 
precharging a digit line 
[0008] 

[Function of the Invention] The data read from the memory cell at the time of access of data are 
transmitted to a data bus after a differential amplifier based on the train address with a sense 
amplifier. Each sense amplifier holds data to specification of a new line address, and can access 
data only by change of the train address. 
[0009] 

[Example] Drawing 1 is the block diagram of DRAM containing four 1 -megabit memory cell 
arrays. As shown in drawing 1 , DRAM concerning this example The memory cell array 
100,110,120,130 of 4K bit x256 line, The low decoder 102,112,122,132 of each memory cell arrays 
100-130, The sense amplifier 103,113,123,133 which performs the differential amplifier 
(refreshment) of the data read from each memory cell arrays 100-130, The column decoder 
selector 104,114,124,134 of each memory cell arrays 100-130, The block decoder 140 which 
chooses the memory cell arrays 100-130, The register 101,111,121,131 holding the row address 
of the data which the sense amplifiers 103-133 of each memory cell arrays 100-130 hold. It 
consists of refreshment / R/W control 141 which generates a timing signal required for read- 
out / writing / refreshment. 

[0010] The signal wave form of each main contacts is indicated to be circuitry of the memory 
cell array 105, a sense amplifier 103, and one pair of digit lines D and CD contained in a column 
decoder / selector 104 to drawing 2 and drawing 3 . As shown in drawing 3 , the sense amplifier 
activation lines SAP and SAN and the digit line pairs D and CD have an activated state from 
access or before, and the data on the word line accessed last time in each memory cell are held 
at the sense amplifier 103,1 13,123,133. If access is started, D and CD will be precharged by the 
precharge signal PRC (time t11), next a word line W0 starts (time t12), a sense amplifier 103 is 
activated (time t13), and the data on a word line W0 appear in the digit line pairs D and CD. If the 
column selection signal YSW serves as power supply level (time t14), the data on the digit lines 
D and CD will appear in data bus I/O. Since, as for the sense amplifier activation lines SAP and 
SAN and the digit lines D and CD, after an access end holds data with an activated state and the 
sense amplifier 103 holds data when there is column access, other column selection signals YSW 
only serve as power supply level, and the data of other digit lines appear in data bus I/O. 
[001 1] Also in rapid access, B0 and 1 signal is given to the block decoder 140 from the exterior 
so that selection of the memory cell arrays 100-130 can be performed, and it is accessible to all 
the data that a sense amplifier 103,113,123,133 holds also except the row address signal ARC 0- 
7, AC0, and 1. 

[0012] the data on the word line which re-writes in as data on the word line specified by the row 
address to which a register 101,111,121,131 holds the data of the digit line pairs D and CD as 
shown in drawing 4 , next is refreshed are refreshed at the time of refreshment it carries out 



reading appearance of the data on the word line specified by the row address which a register 
101,111,121,131 finally holds again, and returns the data of the digit line pairs D and CD to the 
state before refreshment 

[0013] In addition, for example, also in refreshment, the memory cell array 100 holds data and a 
sense amplifier 1 13,123,133 has it to these data. [ accessible ] drawing 5 — this invention — the 

— two — an example — being shown — a block diagram — it is — the — two — an example - 
~ drawing 6 — full — being shown — having — **** — as — each — a sense amplifier — 203 

— plurality — a digit — a line pair — D — CD — D — " — CD — " — a top — data' — 
sensing . for example, — an assembled die — a sense — a method — a case — plurality — a 
digit — a line pair — D — CD — D — " — CD — " — a top — data — differing — a sake — 
two or more digit line pairs with one sense amplifier — being activated — holding — it cannot 
continue . Then, the **** circuit 205,215,225,235 is made to intervene between the memory cell 
array 200,210,220,230 and a sense amplifier 203,213,223,233 in this example. 

[0014] Drawing 7 is a signal wave form view explaining operation of the 2nd example. As shown in 
drawing 7 , the sense amplifier activation lines SAP and SAN and the digit line pairs D and CD 
have an activated state from access or before, and the data on the word line accessed last time 
in each memory cell arrays 200-230 are held at the sense amplifier 203,213,223,233. However, 
the control lines GATE1 and GATE2 are set to a low level and a pre-charge line 1 and PRC 3 
being high-level, and the digit line pairs D and CD, D", and CD" are precharged, and have the 
same level. Next, D' and CD' will be precharged by the pre-charge line PRC2 if access is started 
(time t21). Next, a word line W0 and the control line GATE1 start, and a sense amplifier 203 is 
activated (time t23). if the data on a word line W0 appear in digit line pair D 1 and CD* and the 
column selection line YSW serves as power supply level (time t24) — digit line D' and CD' — the 
upper data appear in data bus I/O Digit line pair D" and CD" are maintaining the precharge 
state. 

[0015] Although word lines W0 and GATE1 fall after an access end, the digit line pairs D and CD 
are precharged and it is set to the same level, the sense amplifier activation lines SAP and SAN, 
the digit line D, and CD' hold data with an activated state. Therefore, when there is column 
access, the sense amplifier 203 holds data and the data on the digit line D and CD' appear in 
data bus I/O only by the column selection line YSW serving as power supply level. 
[0016] Drawing 8 shows the modification of the 2nd example, and when the precharge signal 
PRC2 becomes high-level and precharge starts, a control signal GATE1 becomes high-level, and 
it is made the same [ a control signal / the precharge level of digit line pair D\ and the CD' and 
the digit line pairs D and CD ]. 

[0017] Drawing 9 is the block diagram showing the 3rd example of this invention. In the above- 
mentioned 1st and the 2nd example, since it refreshed without erasing the data holding the 
sense amplifier, control as shown in drawing 4 was needed. Since the digit track group which this 
connects [ one pair of digit lines or ] is following one set of a sense amplifier, it is because 
maintenance and refreshment of data cannot be performed simultaneously. Then, as shown in 
drawing 10 , the 3rd example prepares two sets of sense amplifiers 303,306 in a connectable digit 
track group, and is using the sense amplifiers 306-336 between the separation circuit 
305,315,325,335 and the memory cell array 300,310,320,330 as the sense amplifier for 
refreshment. 

[0018] Drawing 1 1 is the signal wave form view showing operation of this example. Although the 
control system of each signal is almost the same as the 2nd example, it is not necessary to raise 
a control signal GATE as compared with control of the 2nd example shown in drawing 8 more 
than power supply level. This is digit line pair D' and because power supply level and another side 
are activated for one side of CD* to grounding level by the sense amplifier 306,316,326,336. 
[0019] Drawing 12 is the block diagram showing the 4th example of this invention. While a certain 
memory cell array is refreshed in the case of the 1st and the 2nd example, it cannot know from 
the exterior that the sense amplifier of the refreshed memory cell array and the sense amplifier 
of access to the data on the sense amplifier refreshed for the memory cell array accessed from 
the exterior corresponded when the address which is not made and to refresh was further set up 
by the internal counter. Then, the coincidence detector 405,415,425,435 which detects that the 



sense amplifier of the refreshed memory cell array and the sense amplifier of the example [ 4th ] 
accessed from the exterior corresponded as shown in drawing 12 can be formed, and it can be 
shown outside that the sense amplifier of the refreshed memory cell array and the sense 
amplifier accessed from the exterior were in agreement. 
[0020] 

[Effect of the Invention] After an access end and when accessing the data of a sense amplifier, 
it became unnecessary to begin them from activation of a memory cell array like the 
conventional drum, since DRAM of this invention holds data to the sense amplifier, as explained 
above. Consequently, it can access to all the data currently held to the sense amplifier at high 
speed, and has the effect that the range of the data which can carry out rapid access is 
expanded compared with the conventional DRAM. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the 1st example of this invention. 

[Drawing 2] It is the example of a circuit of the 1st example of this invention. 

[Drawing 3] It is the signal wave form view of the example of a circuit of the 1st example of this 

invention. 

[Drawing 4] It is the signal wave form view of refreshment of the example of a circuit of the 1st 
example of this invention. 

[Drawing 5] It is the block diagram of the 2nd example of this invention. 

[Drawing 6] It is the example of a circuit of the 2nd example of this invention. 

[Drawing 7] It is the 1st signal wave form view of the example of a circuit of the 2nd example of 

this invention. 

[Drawing 8] It is the signal wave form view of the modification of the example of a circuit of the 
2nd example of this invention. 

[Drawing 9] It is the block diagram of the 3rd example of this invention. 

[Drawing 10] It is the example of a circuit of the 3rd example of this invention. 

[Drawing 1 1] It is the signal wave form view of the example of a circuit of the 3rd example of this 

invention. 

[Drawing 12] It is the block diagram of the 4th example of this invention. 

[Drawing 13] It is the block diagram of the conventional example. 

[Drawing 14] It is the example of a circuit of the conventional example. 

[Drawing 15] It is the signal wave form view of the example of a circuit of the conventional 

example. 

[Description of Notations] 

1 00- 1 30,200-230,300-330,400-430 Memory cell array 

102- 132,202-232,302-332,402-432 Low decoder 

1 03- 1 33,203-233,303-333,403-433 Sense amplifier 

104- 1 34,204-234,304-334,404-434 Column decoder 

101- 131,201-231,301-331,401-431 Register 

1 40.240.340.440 Block decoder 

141.241.341.441 Refreshment / R/W control 
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